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Protect Babykm: 

Tke Iraqi Supergm (u) 


Summary 

injormatitm ovaifahic 
ax of 9 October 1991 

was used m thtx report. 

From 1988 until 1990, Iraq was involved in an unusual weapons develop- 
menl program it called Preset Babylon. This project included the develop- 
ment, manufacture. and construction of several large-caliber guns* includ¬ 
ing a UOOO-miHimeter-diamexer supergun. In addition. Project Babylon 
encompassed the development of projectiles for these guns that included 
conventional and rocket projectiles capable of being fired to great db- 
lances' -00 the order of a 1,000 kilometers for the gun-launched mckets. 
This project was coordinated for Iraq by the Space Research Corporation 
(SRC), which was also heavily involved in the development ofthe guns and 
projectiles Israeli intelligence staff believe these gims were intended for the 
bombardment of unspecified military and economic targets. (5 >jf~nq 

G 


By early 1990, Iraq had successfully built and fived a 350-mmdiuxeter 
scaled version ofthe 1,000-mm superguiL Also* by this time, many 
components for the 1,000-mm supergun and two other 350-ram guns— 
whose immense size required out-of-country manufacture—bad been 
delivered to Iraq. However* construction of the supergun and the two other 
35(Kmm guns bad not begun. <S NF) 



In Match 1990, the murder of Gerald Bull, the project leader, was das first 
link in a chain of events that drastically slowed the progress of Project Bab¬ 
ylon and ultimately led to its termination. Worldwide disclosure in April 
1990 of the project occurred when UK customs seized the last eight 
sections that were to make up the 1,000-mm gun barrel. Other compo¬ 
nents, including several critical components like gu»~banel sections and 
breeches, were subsequently seized by various countries. Without these 
critical components, the supergtm could not have been completed by Iraq. 
We are unable to find any evidence that Iraq obtained owt-of-couutry aid 
for the project after its disclosure. (S NF) 

C~ 


bi My 1991, in die aftermath ofthe Persian Gulf war, Iraq acknowledged 
**0 long-range gun program,** despite its initial denials that there was such 
a program. The Iraqis also admitted to the existence of the 350-mm 
diameter test gun and to its location, and they provided mfcnuariorioa 
status ofthe components that were 10 makeup the 1,000-mra supeigun and 
two other 350-own guns. Examination of the 350-tnra test-gun rite, the 
supergun components, and other gun components by a United Nations 
inspection team revealed that Project Babylon has, in feet, beat wminat- 
ed. In October 1991, procedures mere itnplecnawed by *e United Nsnora 
for the destruction ofthe Project Babylon components, including the 359- 
onn test gun. (U) 
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At age 22. Gerald Ball was one of Canada "s youngest 
citizens to earn a doctorate in aerodynamics (see 
figure !). He became known for creative solutions— 
ttsing a gun instead of a wind tunnel to conduct 
inexpensive hyper velocity aerodynamic studies-—and 
for his impatience with what he termed amateur 
scientists”and "bureaucratic redtope. "At age 32. he 
led the extremely ambitious joint US-Canadkm 
High-Attitude Research Project (HARP), developing 
state ofthe art for gun-launched projectiles and 
rockets. <tf) 

Soon after the end of the HARP program in 1967, 

Bull founded the Space Research Corporation (SRC) 
and built a test facility near Htghwaier. Quebec He 
purchased the HARP gunx and equipment at scrap- 
value prices from the US and Canadian Govern¬ 
ments—apparently considering the idea of reviving 
his dream of building large-caliber guns. Through a 
special act of the US Congress in 1972, Bull was 
granted US citizenship and a security clearance and 
was awarded up to $9 million in defense contracts. 
After the establishment of an SRC subsidiary in 
Belgium. Bull developed the GC'45 gun—considered 
to be one of the best artillery guns in the world—and 
advanced projectiles with almost twice the range of 
guns in the US arsenal. <u) 


Bull was unsuccessful in convincing the US Army to 
purchase his GC-A5 gun and ammunition. Therefore, 
he decided to sell the GC-45 to the South Africans 
with what he considered to be approval from the US 
Office of Munitions Control Later, he was charged 
with violating the arms embargo to South Africa and, 
after pleading guilty in 1980. was sentenced to 6 
tnonihs in prison. Upon release from prison, he vowed 
never to return to North America and moved his 
operations to Brussels. (Uj 

Bull continued to sell his GC-45-mm gun. ammunition, 
and technology worldwide: he sold at Uasi 200 
systems to Iraq in the mid- 1 980s. According to Mossad 
Saddam Husayn was extremely impressed with these 
artillery guns. Further, it is possible that Bull person¬ 
ally persuaded Saddam Husayn to fund his dream: 
the building of a f QQQ-mtllimeter supergun that 
could launch payloads into space as well as deliver 
warheads to great distances. In 1988 , Iraq made 
Bull's SRC the managing authority for the supergun 
project, known as Project Babylon. (S MF) 
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ftfliect Babylon: 

*«Iraqi Supergun (u) 


Background; Why a Supcrg.e? 


Project Babylon was Iraq’s program to construct a 

5 K!^ fc £ BliM ofGerakJ Bu,, >* 

US cmzen, the program was started by Space 
R ^ ean ? Corporation (SRC) in 1988. Bull became 
obsessed fbT almost 10 years with building the world’s 
argest gun that would be capable of launching pay- 
loads into space. We believe that Bull tired of his 
obsession as much as any technical or military consid¬ 
eration was instrumental in convincing Iraq to initi¬ 
ate Project Babylon (see inset and right figure 1.) tf) 


Pew hard facts have been obtained about Iraq’s 
requirements for Project Babylon. Speculation 
abounds on why Iraq funded a project to build a 
1,000-miJIimeEer supergun, several 350-mm diameter 
guns, and their projectiles. Arguments within the 
Intelligence Community have ranged from the belief 
that the gun systems possess no benefits over compa¬ 
rable missiles systems to the belief that the gun 
systems are better because gun-launched rocket pro¬ 
jectiles would be difficult to intercept as compared 
with missiles launched by Iraq’s Soviet-built MAZ-543 
Bull considered a large-caliber gun firing rocket 
projectiles to be an efficient and reusable “first stage" 
capable of delivering moderately sized projectiles on 
the order of 100 kilograms (kg). In addition. Bull 
boasted that a LOOO-mm gun system could be devel¬ 
oped for far less cost than a comparable (in terms of 
payload) missile system. Our analysis generally sup¬ 
ports Bull’s conclusions, (NFJvconj 


The HARP Program: Forerunner to the Supergun 

Project Babylon can be traced back to the 1960s joint 
US-Canadian High-Altitude Research Project 
(HARP), which used large-caliber guns to conduct 



Ft#**: I. &utf tfcst%ner of the supergvn 

inspects o*t affiu ferge-cahbtfr gtms m f965 


upper-atmospheric research experiments. The HARP 
program succeeded in setting the world altitude re¬ 
cord of 180 kilometers (km) for a gun-fired projectile 
Further, the HARP program extended gun-launch 
technology, demonstrating that firing rockets from 
guns was feasible and that guns were theoretically 
capable of launching payloads to low Earth ortnt or tc 
targets thousands of kilometers downrange. The 
HARP program was ended in 1967 as missile technol¬ 
ogies matured, flf) 




, HARI program gowristed of Several Bur*, ih,- 
bieest being a minified US Kavj ) Wnch MOti-mmi 
gun l« figure 2j. Thw gun frtedboth sab^ter 
projectiles - and single-stage, solid rocked. One 
SMin ot this gun- -known as the High water «on be- 
cause of its location in Highway y uebcc -consisted 
°* gun hands bolted together. This gur , 

was limited to horizontal firings over a night range of 
3 to 5 km (see figure 3). Test firing* included projec¬ 
tile-sabot structural-proof tests and development test- 
mg of Jarge_ full-bore nockirts wuha uml mas* of 
□bo\ji t.000 kg. tuj 

The statu ufTh< an for bunching rockets from gunx 
uas reached during the \ EaRP pm gram- Specifically, 
difficLiltics associated wiih rocket-componen! ami 
rocket-motor survival ai hrgh-iaunch accelerations- 
experienced while the rocket travels down the gun 
barrel, were solved. These solutions included the 
development of hardened components and a no vel 
approach tor supporting center-burning rocket mo¬ 
tors. I he program succeeded in firing a I ftO-mm 
fiberglass-wrapped rocket from a horizimtally mourn¬ 
ed gun (see figure 4), I hese tests proved that rockets 
could be fired from guns amt according to analyst* by 
HARP sekutists, to altitudes of over 500 km. depend¬ 
ing on payload arid rocket exit velocity. By the end of 
the HARP program, this devetopmcrtl colmioated in 
the construction of a 16-indL twMttge solid rocket, 
known as Martlet IO-1. which was fired from the gun 
m High water, Quebec, again in a hori/.omal positron 
(see figure 5). HARP scientists began to design a 
different version oi this rocket ©pc «iili iliree suges, 
which they believed would be capable ofp^c^ 
s small (size unspecified) payload into Earth oihu. 

■ ui 

The ultimate rocket projectile envision^ during ibe 
HARP program was a multistage tull-bore rocket 
■iesipnalcd Martlet 4 tsoe figure 6). This rocket 

“ 2 ™ * " "" 



^rpjfv J /V I 6- Wt h fUftr &ttt r;nr.v<3i th* 
fc'xi ftmtfr ft-f 


t-Anh orbit. Work tm this rocket m«tile ■«'« 
progressed bey ond ihe drawing board denne HART s 
duraiton. {Ml 


Project Babylon: Attempt To Bn ’ ,d » Supertjun 
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As Mossed shared intelligence dais sxiih ik.JV)** 
Babylon loosely consisted oftwo P*W»p)u«Va> 
jublWgrsms. Son* of these data retc » Phan 


Secret 


2 


o 






cw 

Figure 4 


DIRECTORATE OF JMEUJGEMX MOW- ALTITUDE ROCKETTCCHN 


tC4LUKAWrvC ARCHIVE 


Martlet JE Gmn-Lmmmchtti Rocket 



3 



















.Secret 


^•tA^OWBCTTORATEOF 'PfinELLHSEKCE ’*MJH-AI.Trn J DK ROCKET TECHNICAL DRAWING ARCHIVE 
Martftci 2G-I Gwu-lMmched Rocket 


Ub* 



7*e T**~ { m*ifir*4fre^ Ar INHtfvn 

Mgk+vter* Qmebtc, 



(he design and construction of two targe, 1,000-mm 
superguns and to Phase D as the design and conjunc¬ 
tion of two smaller elevating and traversing 350-nun 
guns (see figure?). US Navy intelligence considered 
that Phase II was the development of gun-launched 
rochets (GLRs) for both the 1,000-mm and 35«-mm 
guns. We differentiate between the various phases 
and subprograms as follows. ^NFHCOC) 


Phase i 

P han i involved a 1 ,000-mm -diameter supeigufl des¬ 
ignated $-10001see figure *)- This gun was to have a 
barrel length of 150 meters and was to have been 
emplaced hi a fixed position on a mountainside «! ^ 
abonr ■ 45-dep*e elevation. Hus gun would be awe 
to fire on wigets only along its fixed gun-target line. 


Scene! 
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aewsfulfy tot flrcd, in a homomaj p,^, ^ 
tea slugs and subcaliber projtxiilcs. It later 
movicd to an inclined site for further testing lc more 
accurately replicate the cropbceroem of the larger 

Srjpcrgun. (SNFfrCOo 



Apart from other sources. Husayn llwswi Kamel 
has also confirmed to us that no construction ol llie 
1,000-mm supergun had ever occulted. <S NFNC OCt 


porting phase 1 was a seated vnsam of the S-tOOO 
Sun known as the S-350 LI 50. w«h a 350-roro- 
Mtcr barrel (sec the section. ' IV Only Onn To 
: s-350 M5*n This smaller scale gun was 


Atsa supporting Phase I was another I 
diaiwcicr test gun that was to have been mounted 
horizontally for test firings. This gun was to be the 
prototype whose data would have beep combined with 
that of the 350-rom test guu for incorporation mto the 
finalized design of the operational LQOO*mm stfpet- 
gun. f rom satellite images* we know that some 
preltminiuy work on the support structure for the 
l,00Q-tiun horizontal gun had been done by carl) 

1990. Kven though the fabrication of some 1.000-mm 
horizootal-gun parts had occurred* consmicmii of the 
gun itself had never been started. <5 NF) 

PbaK II 

Wc hdievu that Phase Hof Project Babylon involved 
two 350-rom-diamctor guns, designated 5-350 FT. 
capable of elevating and traversing {see figure 9). 
These guns would provide a more flexible system than 
the fixed Mipergufi for largclmg—the capabilit) to 
fire on targets at various azimuthal, SRC gun design¬ 
ers indicated- as revealed in dcctimiaiiat) data, that 
the payload capacity* of the subcaljber projccules 
would be very small—about 15 to 20 kg. The design- 
€n began planning Q\-Ks that would provide these 
350-01 m guos with the cspabi% to deliver* W-k^ 
pav Load to a range of about 1,000 km. Vrc believe, 
therefore, that GLRs were intended as the priman 
projectile for these smaller guns. bF> 


Other* Cuos 

Separate from Phase l Of II **n; guns of and 

600-nim caliber proposed by the SRC and at least 
^nsiderod by Imq- IfAnl* a 500-mro gun was 

examined to address the Issue of the small-pay toad 
capacity of the S-350 gO«s. particuUri) their 
subuatiber projedite^. This 500 ; mm gun hkethe S- 
1000. would be in a fixed position and fire both t.LRs 
and sibcaJihcr projectiles. No 
Wd procuromeM for tb« gun occurred. t5 VF NO 
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Unspecified problems during the development of Ihc 
1,000*mm supergun wen: implied by SRC endorse¬ 
ment of another targfr-cfiliber guts* as revealed in 
documentary data* A plan for a ^OO-mm gun system 
was in the proposal stage in early 1990 (sec figure 10), 
This gun was to have provided the capability to 
launch larger payloads than the 350-mm guns, be¬ 
cause of its larger size, and was to have provided more 
lame ting flexibility than the fixed 1,000-mm super- 
gun, because it could elevate and traverse. We believe 


that this 600-mm gun represented a "lower-tech 
sohnioTV* as compared with ihe laiger supcigim >ad. 
consequently, may have been easier to develop^ While 
US Navy staff dawn that this 60(Mnm gun was de¬ 
signed to fire subcaliber and (simpler! rocket-assisted 
projectiles loot GURs) similar to those fired from 
conventional artillery guns. <5 Nfi 
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Protectees # 

jvftt projectile types were considered for Project 
Baby tor: subcaliber projectiles and CUR.S- These pro¬ 
jectile types, like most of Project Baby km. borro»wl 
heavily from the HARP program. A variety of projec¬ 
tiles had been identified and were in various stages «f 
development by early 1990 (see table 1) (S Nn 


;«zed SRC documents. bear out that these c> lindricil 
esl slugs were constructed for tbt preortesnng of the 

5-350 LI 50 cesi-gun breech and banel. These test 

Jugs, though ■erodynwniesllj unstable, wee «Mni- 
sd to duplicate the actual projectile s mass (see figure 
11) The test slugs allowed the proper mteroal P» 
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Tabic 1 

Project Babylon Projectiles 


Gun 

meters) 

Remarks 

s-tooo 

(1,000-mm) 

The supergun was intended to 
tire gun-taunebed rockets. 

S-350 L»50 
(350-nun) 

This scaled down version of 
the S-1000 supergun 
successfully Hied test slugs 
and subcalibcr projectiles. 

S-350 ex 
(350-mm) 

fayload capacity of the sub¬ 
calibcr projectiles would be 
vciy small, about 15-20 kg. 


We believe GLRs were 
intended to be used as the 
primary projectile for these 
smaller guns with a capacity of 
1,000 kg. 

S-600 

(600-nun) 

Only on the drawing board this 
gun was planned to fife both 
GLRs and subcaltber projec¬ 
tiles 


pressures to be achieved and provided intenor ballis¬ 
tics calibration for the computer codes used in the 
design of all the guns. In addition, the* test slugs 
allowed SRC designers to determine the proper pro¬ 
pellant amount and configuration to achieve op* town 
performance from the 350-mm gun {see appendix A, 
-‘Interior Ballistics"). The final propellant geometry. 


as determined firom ihe 350-mm gun test firings, 
would be scaled up lor use in the 1.000-mxn supergun 
(SNF) 

Several test projectiles, designated S32. were con¬ 
structed and fired from Ac horizontal S-350 L150 
test gun, according to available SRC documents (see 
figure 12). These projectiles were to be fired down- 
range for the first time during the inclined S-350 
L150 test program. The primary purpose of these 
projectiles, confirmed by seized SRC documents, was 
to test the overall configuration of the subcaliber 
projectiles and provide a basis for extending the 
design to die S-lOOO supergun, Consequently, wc do 
not believe that these projectiles could have been 
easily weaponized. tS NF NO 

We assess that no completed gun-launched rockets 
exist for any of the Project Babylon guns. Israeli 
Intelligence state that the drawings they seized 
from the site, shows chat their design was well 
advanced by early 199© (see figure 13k However* 
much work and testing were required before they 
could become operational. Even though the Project 
Babylon GLRs were based on the HARPs designs. 
SRC gun designers conceded Am GLR complexity 
required extensive out-of-countiy assistance f S NF NO 


Guidance and Control 

Gerald Bull's papers show that “do real productive 
work" had been done on a piojecrile guidance and 
control (G&C) system, mainly for the GLRs. through 
March 1990. Documentary data further reveal that 
this was an area where SCR designers were least 
competent. Apparently, SRC personnel with neces¬ 
sary G&C system experience and expertise were no* 
working directly on Project Babylon. Only a general 
study ofG&C schemes, with a superficial analysis of 
a technique for the Project Babylon projectiles, was 
presented to Iraq by the SRC. Because so little work 
was done m this area. Iraq w*i withholding &"dmR 

from the SRC until progress was demonstrated, tsnn 
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Documentary data reveal that a relatively simple 
y&C scheme v«as investigated. A ground-based radar 
would track the projectile alter firing, and a ground- 
based computer system would combine this tracking 
data with exit velocity and meteorological data to 
determine what corrections were required to bit the 
desired tai®*. Correction commands would be 


ranstnilted to the projectile hy a pound-based coo- 

roller, adjusting control surfaces (Rnsyioca on 

iroiectile body, to change its course. This type of 
3AC system requires that all necessary maneuvering 
* accomplished whit the projectile is m tbt«mo- 
ip hcre immediately after firing, a pwredof about 30 
aconds. according (o SRC cakuhmons. IS NF NC) 
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S32 Subc* liber Frofertile for the $-35# Test Gun 
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Interns lional Participation Vital to the Tmiect 

Participation of companies outside Iraq was essential 
for Project Babylon. This participation supplemented 
lacking m-co nutty manufacturing capability and 
Helped to maintain the fast-paced schedule that had 
been established for the project. The sheer size of the 


sopergun and its com pone ms required the support of a 
variety of companies from oil over the worti includ- 
mg ihe United Kingdom, Swmertand. Spain, Italy, 
md Belgium (see table 2)-Th** companies iranufec- 
torcd components* including band sections, mcoil 
mechanisms propellant, elevating and traversing 
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items, and structural pieces. No one company manu¬ 
factured all the components necessary to construct a 
gun, and, apparently, some companies were not even 
aware that they were building components intended 
for a gun system. (S NF] 

Most of the components for all the Project Babylon 
guns were delivered to Iraq by early 1990, with the 


exception of some critical components. In April, how¬ 
ever. when UK Customs seized the last eight sccuons 
that make up the 1. 000 -mm gun barrel public disclo¬ 
sure prevented the delivery of any more items. Before 
then, some 44 other I .OOO-mm -barret tubes hadjJ- 
ready been delivered k> Iraq and had been idenufied 
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Table 2 

Iraqi Svpergim Mt^f-coutiry 
sourctt of components 


Country Description 


United Kingdom 


Spain 


Switzerland 

Belgium 

Netherlands 

Italy 


Tubes for barrel sections for 
test gun. Components for 
elevating and traversing gutrs 
and test gun. Cuq barrel 
flange seals. 

Elevating and traversing 
items and structural support 
pieces. 

Breech and recoil 
components. 

Recoil components. 
Propellants. 

Diverse components 
including barret and yoke 
bousing assembly and breech 
for S-tOGO gun. 


at the industrial pad* at Iskandiaria (see figure 14). In 
addition, the barrels fortbc S-330 ETguns had also 
been delivered to Iskandiaria. The seized components 
were never delivered, and complete construction of the 
l,OOO-0tm supevgun and 350-mm elevating and tra¬ 
versing guns could not have taken place without them. 
(SNFNCWN) 


The companies primarily involved with the construc¬ 
tion of the supergun barrels were in the United 


fti!y-two \ ,000-nm^diaincter tubes that would com¬ 
prise the barrel for the 1,000-mm horizontal test gun 
and the operational supergun. Walter Somers was 
commissioned 10 build the bands* as wdl as other 
components, for the two smaller 35G-mro elevating 


and traversing guns and the 350-mm test gua that 
was fired. Another UK firm, Astra, supplied flange 
scab for foe gun barrels of both size guns. <s KFNC) 


Other components for the Project Babylon guns were 
constructed by various companies from several coun¬ 
tries. Two Spanish finns^ Rio Tmto and Unccta, were 
involved in the construction of elevating and travers¬ 
ing items and structural support pieces. Ocrfikon of 
Switzerland built ai least one breech for the S-350 ET 
gun and, in addition to Oechem of Belgium, built 
recoil components for guns of both sizes. Agustaof 
Italy, supplied a variety of components, including a 
barrel and yoke bousing and possibly a breech for the 
S-1000 gun. Many of these components were deliv¬ 
ered to Iraq by early 1990. (5NFNC) 


The Only Canto Fire; The S-3S0 Ll5t 

Only one Project Babylon gun was completed and 
test-fired. The ccmstructkm of a 350-mm-diameter 
test gun was completed sometime near the end of 
1989, and some firings of the gun in a horizontal 
position were conducted. This 350-mm gun test pro¬ 
gram would allow SRC designers to update the 20- 
year-old IIARP program data base with information 
about guns built with modem materials and about 
newer construction techniques. We believe that these 
tests were probably not completed. (S NF> 

Initially, this test gun was horizontally mounted on 
railcars aid possibly Hied as many as 15 test projec¬ 
tiles (see figure 15). Railcars were used because no 
recoil mechanism had yd been built. The firing of die 
gun caused foe railcars to move backward several 
meters. By Match, this gun was dismantled and 
reassembled at another rest location in foe Hamrin 
Mountains at a 45-degree inclination, IS NF NCOC) 


Secret 


14 



ScerH 






Mfcw to t>* ric fafftt txrrrtt irct**u ttowmto not* ip AtfiJt 

borrr! forth* i.OOO-mrn inpeijrHH.tSNFNCOO 


The final testing of the S-350 LI 50. with subcaliter 
projectiles fired downrange for Ok first lime, was to 
occur at the end of March 1990 {see figure 16). We 
belies* that Otis test program was probably never 
completed. These tests wore designed to more «cu- 
lately replicate how the larger Supergun would be 
used. The gun was mounted against the side ofa 


mntain and would fire both subcalibet and rocket 
►iectiks as they became available. Data from these 
is were to be used to calibrate die a***" 01 hdtistics 
dilations made for the subcatiber projectiles fired 
m the 350-mra gun—specifically » d««tnme 
HSbcr their expected rouge would be achieved and 
so, be a military threat» brad. IS NF «C °CI 
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Ftgoit 15 

5-350 L150 Test Gao Mounted on Rsitcirs 



A Future for Project B*byln«? 

We assess that the Iraqi Supergun will not he complet¬ 
ed, especially since UN Inspection teams are render¬ 
ing the gun barrels inoperable. Further, we believe ^ 
that Iraq will not continue the development of any of 
the other 350-tmn guns of Project Baby loo. Unlike 


lull's GC-45 artillery guns, the pro* of Project 
labylon were not "whole sysKms' that couH be 
iur4i$cd by the (S NCi 

Ve believe that Iraqi expectations of the s■“*? 
jmgress of Project Babylon were inflated. on the basis 
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of promises from Ac SRC- We are uncertain why the 
SRC fell the need to conduct such a formidable 
weapons development program at -wch an eccefcroied 
nsec Even though Project Babylon’s foundation was 
the proven technology of the HARP program, signifi¬ 
cant development time, representing at least a two-m 
three-year program, was required according » SRC 
document!. This development program depended on 
much work being performed in parallel with owt-«f- 
country assistance. (5 NR 


NtMwldisiandiRi Ike efficiencies of umg a gun as a 
fiist sing e ^ rocket prt^ieeiiles and itie 
Eatute of a gun, of mobilitv 

inherent in such a large system would mate it vulner¬ 
able and place serious restrictions on its use as a 
weapon in a future conflict. IS Mm 
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Project Babylon: 

The Iraqi Supergun (u) 
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Hltas-AMvtUt>E K4KKET TKTUMt'AI. IHtAWlMf; 


Akcttfvt. 



Seirtt# .Vtf#VKV.^KVV7V.IC7 


Gross Mxftt: 

P*yl*ttft 

Height 

Dtamdcr 

Zenit* 


Gross Mass: 

Payload 

Height 

Diameter 

Span 


Interior Rail bites Martlet 2G-I/1 

500 kttogrants 
2 kilograms 
4.29 meters 
Ml meters 
105 kilometers 

Interior Ballistics Martlet 2G-1/2 

130 kilograms 
21 kilograms 
3.21 meters 
0.29 meters 
0.45 meters 


Martlet 2 G-I 

Weighl: miftl kg (first stage) 
Fuel: lOtUtttfcg ^ 

Height: 4|J?w kg (second stage) 
Fuel: 3441104 kg 
Total Heftgbi: 49*951 kg 


ranju-w 


The 2<M was a 7-iftch diameter, two-stage solid propellant gun-launched tockct that was sabot-launched iron* 
die HARP 16-inch gun. Its total payload in orbit was just 2 kg. It was tired from the 16-inch gun in High water, 
Quebec. This rocket represented a catalyst towards Gerald Bull's real ambroore a gun-bunched rocket that could 
reach outer space, in the final year of ibe KARP program, when Bull recognized he would not receive further 
funding, and that his goals for the Martlet 4 program were not to be realized, he diverted ail his endeavors to 
developing the Martlet 2G-1. Bull believed that if a satellite^-no matter how small —could be succcssfiilJy gun- 
launched, it would be possible to encourage further funding* which would permit the orbital goafs of the HARP 
program to be realized. Time was against Bull and the HARP program was closed down on June 30 1967. a few 
months before an orbital 2CM could he launched. (S nfnc) 
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Gms Mass: 

Payload 

Height 

Diameter 

Zrsftfc 


lateriar Ballistics Miftkt 3E 
155 Idfegnnu 
20 kilograms 
2.15 meters 
IMS meters 
2S0 kHametera 


The Martlet 3E gun-taunchrd racket was fired tram one of the HARP guns. It was designed to take 
advantage of the portability of the HARP 7-inch guns. Unlike the Ng fixed 16-inch guns the 7-inch HARP 
guns, were portable and could be relocated to conduct launches from a wide variety of sites. {S WNO 


The Martlet IE was a full-bore, rocket-assisted, fiberglass airframe racket, U used six flip-on* fins for 
stability, a straight tapered nose cone, and the hydrostatic containment technique *> support the racket grain 
during launch. It was initially designed lo be launched at a velocity of 1200 m/sec from the HARP 7‘inch 
guns with a It second ignition delay and a seven second racket motor bum lime. The specific impulse ortbe 
rocket motor was 280 scc/vacuum Theoretical performance of the 3E would have allowed a 20 kg payload 
ra be lofted lo an altitude of some 250 km—well to excess of the Martlet 2 rockets performance envelope. 
Higher launch velocities wndd have allowed heavier payloads or higher altitudes to be rcslacd. cs Nr no 


Most of the development flights of the Mirtki 3E wre conducted using surplusISS-mm OTW ?* h ^*“ ls ta 
etece of the 7-inch guns. Once the primary design problems of the JE *w woitadout it was w*e 

£S£ «£ STSK»* .7-STn. a* hi* w—■*—»>» 

conducted with the 7-inch gun systems, (SRF HC) 

WUH ft. lo»ck COM of ft. M« 3 £ o ft. “ ””!“! l ££ 2 £’£ * 

3E ft*™. "n*~ ** M Mm 

HARP |Wr&m The useofthe 3Eoverthc Martlet2 would allow poitsHe soundings' # *™T 
over the wrtd^This would also free up the 16*iitch gun Sorthe finure development and operatic* 8°" 

launched satellite iwkfl- <S Hf MC) 
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Marttfl 4 



Marf Srt 4 lifttd fid (ippcr HliDct 4 latki fad 

wnwwcT unsai'ft 


G ioss mass : 

Payload: 

Height: 

Diameter 

Thrust: 

Zenith: 


Interior flitltetra Martlet 4 

1,300 kilograms 
23 kilograms 
54 meters 
0.42 meters 

47.40 Knudsen number 
425 kite meters 


The intent of the Martlet 4 fiill-bott* gun-launched mcker fired from the HTinch HARP gun. was to launch 
payloads into low Earth orbit. Weighing in at over a ton the Martlet 4 was considerably heavier then any of the 
other 16-inch Martlet rockets although it was in the same weight range as a standard 16-inch military missile. 
The very heavy shot weight of the Martlet 4 requited that an entirely new propellant change be developed 
specifically for tbc Martlet 4 and research was performed to develop a propellant charge that would provide the 
highest posable hunch velocity from the 16-inch go*. Throughout the HARP project there was * conumrous 
effort to develop improved propellant charges for all of the HARP pros in order ro increase the launch velocities 
«rthe various Martlet rockets. (S NF rro 

The Multi-Point Spaced Ignition Charge for the Martlet 2 rockets solved many of the f*"*"*”"** 
earlier in the program with erratic bum rates and was the basis for the Martlet 4 

Point Spaced liniitioa Charge for the Martlet 2 series consisted of about 900 pounds of M*M propellant * 

into eight propellant bap Tlresc bags were loaded 

bae pairs separated bv about 18-inches. With a amvcnuonalcharge the f^™"*** 

”* ignited simolontonsly »bith5^dc f dress, its** Ire diis sres Orel 
standard Martlet 2 charge "* «ot notable for the much heavier Martlet 

the propellant grain size and tbe bum rate of foe propcllanit Martfct 4. Hie high two* me 

2. Ore light* Morels. 2 restored dorentM *>re £ J^^ZEs »o sreTrerehregi. 

of tire snmdafd Mianlci 2 propellant charge would have generated too muca propei g 

an overpressure and the dcstnictioti of the gun. (SNFNO 
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